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Abstract 



: PROBLEM TO BE SOLVED: To enable accurate alignment of magnetic pole ends to be performed, and 
make strictly controllable the width and thickness thereof, and to enable a: higher recording density to be 
obtained by using nonmagnetic metallic films of Rh, Ru, Re, Mo, Ir, Pd having a hardness equal to or higher 

i than the hardness of first and second magnetic pole end layers or an alloy film mainly composed of these 

. metals as a gap material. 

SOLUTION: After a plating ground substrate film is adhered on a first magnetic yoke layer 5, thin film is : :; 
successively plated with the first magnetic pole end 1 , a gap layer 3 and the second magnetic pole end 2. The 
;ppnrriagnetic;fi f?u,;RepM6;^ 

arid second magnetic pole ends 1 and 2 consisting of FeNi or the alloy mainly composed of thfesb metals 
used ias the gap layer 3. A coil structure 11 , layers; 8 to 10 consisting of an electrically insulating material arid a 
second magnetic yoke layer 6 are formed on the front end part 4 of these magnetic pole ends, by which the • 
magnetic head is constituted. As a result, the first and second magnetic pole ends 1 and 2 are precisely 
aligned to each other and the magnetic pole ends which are precisely equal in the track width in the gap 
region are obtd. -v •:;/;.. . . . : ? ": 
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Machine Translation of JP 11-213332 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] [0001] [The technical field to which invention belongs] 
this invention relates to the pole tip structure technology improved by the detail for the thin film 
magnetic heads further about the magnetic disk unit which used the thin film magnetic head and 
this thin film magnetic head. [0002] [Description of the Prior Art] Large-capacity-izing of a 
magnetic disk unit and a miniaturization progress quickly every year, and its development of 
high recording density-ized technology is indispensable. Development of the record reproduction 
discrete-type head which considered as the spin bulb type MR element not only using MR [ 
reproducing head ] element using the anisotropy magnetoresistance effect (AMR) but the huge 
magnetoresistance effect (GMR) corresponding to the raise in recording density, and used the 
recording head as the inductive element is progressing. [0003] In connection with this, the 
formation of width-of-recording-track narrow and highly-precise-izing of the up write-in pole 
are demanded about the recording head element. Although the second magnetic yoke layer is 
conventionally formed with electroplating, it is becoming impossible for the formation precision 
of the resist frame which forms a plating pattern to suit the width-of-recording-track precision 
demanded. In order that the thickness of the resist frame in zero throat level may secure the 
resist thickness on a coil and an insulator layer from the covering power of an application resist 
more than plating thickness in the case of 2 micrometers or less of width of recording track, and 
3-5 micrometers of pole thickness, 10-15 micrometers is required, and the aspect ratio of the 
resist frame in 0 throat level becomes five or more, and is approaching the limitation of the 
conventional photolithography technology. Moreover, the edge of a write-in pattern is curving 
to the up pole side according to fringing from the up write-in pole. This wrote in and expansion 
of the width of recording track and the fall of a reproduction output are caused. These things 
serve as fatal fault, in order to attain high recording density-ization. [0004] The structure which 
forms the first pole tip, a gap film, and the second pole tip by electroplating using the resist 
frame same as structure of a recording head element is shown in JP, 6-28626, A that these 
problems should be solved. However, when forming a gap layer by electroplating in the above- 
mentioned structure, using NiP, Au, Cu, etc. as gap material is shown. In this case, there is a 
problem that processing sagging is started as it is soft like Au or Cu in a pneumatic bearing 
surface (ABS) processing process and a degree of hardness is about 500 or less Hvs, the pole 
tip configuration of a surfacing side cannot change, or gap thickness cannot control strictly. 
Moreover, a NiP film has the problem that will crystallize with heat treatment and it will be 
magnetized. [0005] The structure (trimming) of performing ion milling by using the second pole 
tip as a mask on the other hand, and demarcating the same width of recording track as the first 
pole tip is shown in JP, 7-262519, A. To magnetic films, such as nickel, Fe, Co, etc. which are 
used for the write-in pole, if aluminum203 grade of an inorganic insulator layer is used as gap 
material when performing trimming, since the ion milling speed of the gap material of 
aluminum203 grade is slow, a gap layer will become a mask and the first magnetic yoke layer 
w iH ********** t0 an undershirt side to the second magnetic yoke layer. Therefore, there is a 
problem that it is difficult to form precisely the size of the first pole tip width of recording track 
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and a configuration. [0006] [Problem(s) to be Solved by the Invention] It is in the purpose of 
this invention offering the thin film magnetic head which selected the material of a suitable gap 
film to control strictly the width of face, the thickness, and the configuration of the pole tip, and 
manufacture. [0007] furthermore, the electromagnetism of high coercive force with few [ and 
] medium noises for the purpose of this invention -- it is combining the technology of positioning 
the thin film magnetic head and the thin film magnetic head by the thin film magnetic-recording 
medium and this invention which can record the very high field recording density excellent in 
the transfer characteristic etc., and is in realizing the highly efficient magnetic disk unit of very 
high recording density [0008] [Means for Solving the Problem] The thin film magnetic head 
of this invention has the advantage to which each allowable error holding the size of the pole 
tip and the size of the pole tip becomes very precise by using the non-magnetic metal film of 
Rh, Ru, Re, Mo, Ir, and Pd with the first and second pole tip layers and the hardness more than 
equivalent, or the alloy film which makes this metal a subject as gap material. For example, 
since the Vickers hardness of a NiFe film was about 400 to 600 Hv and the gap films of the 
non-magnetic metal film of Rh, Ru, Re, Mo, Ir, and Pd or the alloy film which makes this metal 
a subject were a NiFe film and a degree of hardness more than equivalent, in surfacing side 
wrapping for forming predetermined throat height, it turns out that polish sagging can be 
prevented. Furthermore, it turns out that forming by the galvanizing method is possible and 
these metal membranes are suitable to form a pole tip portion in a precise size and a precise 
configuration. [0009] Furthermore, the mechanical component to which the magnetic disk unit 
of this invention drives a magnetic-recording medium and this in the record direction, The 
magnetic head which consists of the Records Department and the reproduction section, and a 
means to make this magnetic head motion relatively to this magnetic-recording medium, In the 
magnetic disk unit which has a record regenerative-signal processing means for obtaining the 
record signal input of this magnetic head, and the regenerative-signal output from this magnetic 
head In a coil and the thin film magnetic head which has an insulator layer, the gap layer 
between the first pole tip layer and the second pole tip layer is received, the magnetic head - 
at least ~ an up magnetic film, a lower magnetic film, a magnetic-gap film, and a conductor - 
as gap material It has the metal of Rh, Ru, Re, Mo, Ir, and Pd, or the thin film magnetic head 
which used the alloy film which makes this metal a subject. [0010] [Embodiments of the 
Invention] Hereafter, an example is concretely explained using a drawing. [0011] The desirable 
example of the pole tip by this invention is shown in drawing 1 and drawing 2 . Drawing 1 
shows the perspective diagram of the pole tip before wrapping a head at predetermined throat 
height, and drawing 2 shows the detection edge of the pole tip of ABS after wrapping 
predetermined throat height. Drawing 3 shows the thin film magnetic head completed by this 
example, and drawing 4 shows the cross section of the point of the thin film magnetic head. 
**** drawing of these shows the structure of the recording head section As shown in drawing 
4 , the thin film magnetic head 12 is equipped with the first magnetic yoke layer 5 made to 
adhere on the nonmagnetic substrate 7, and the gap layer 3 demarcates the conversion gap 30 
which interacts so that it can change to a magnetic medium, and air bearing may be formed as 
everyone knows preferably. For this reason, the nonmagnetic substrate 7 is formed as a slider 
which has the detection edge of the ABS 13 grade which approaches record media, such as 
magnetic DIKUSU which rotates working [ magnetic DIKUSU equipment ], and flies. Both the 
first magnetic yoke layer 5 and the second magnetic yoke layer 6 are prolonged from ABS 13 
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to the posterior part gap field 15. By ABS13, it is separated by the pole tip point 4 and two 
magnetic yoke layers 5 and 6 contact mutually in the posterior part gap field 15. Two magnetic 
yoke layers 5 and 6 are ****(ed) in the space between ABS13 and the posterior part gap field 
15, and the space for coil structure 11 is formed. The coil structure 11 and two magnetic yoke 
layers 5 and 6 are separated by the layers 8, 9, and 10 of a nonmagnetic electrical insulation 
material. With reference to drawing 1 , the coil structure 11 has two or more spiral coils 11 
which have the first electric contact 31 of a center section, and external electric contact 32. 
Contacts 31 and 32 are connected to external wiring and the head circuit (not shown) in order 
to process a data signal. [0012] The pole tip point 4 is contacted and formed in the first 
magnetic yoke layer 5 including the first pole tip layer 1, the gap layer 3, and the second pole 
tip layer 2. As a magnetic pole point, an example with 0.4 micrometers [ in 1 micrometer in 
thickness of 1 micrometer of width of recording track and the first pole tip layer 1 and thickness 
of the gap layer 3 ] and a thickness [ of the second pole tip layer 2 ] of 1 micrometer is shown 
below. The formation method of this pole tip point 4 adheres the flow film for NiFe system 
plating by the sputtering method etc. as a plating ground film on the first magnetic yoke layer 
5, and carries out patterning of the photoresist to the opening form of a pole tip point 
configuration on it. A with width of face of 1 micrometer, and a length height [ 3-micrometer 
height of 10 micrometers ] rectangular parallelepiped can be used for an opening form. [0013] 
After carrying out plating pretreatment, first pole tip layer FeNil micrometer, gap layer 
Rh0.4micrometer, and second pole tip layer FeNilmicrometer are galvanized in succession by 
electroplating to a degree. As gap material, the non-magnetic metal film of Ru, Re, Mo, Ir, and 
Pd or the alloy film which makes this metal a subject is suitable in addition to Rh. Next, the 
pole tip point 4 is completed by removing a photoresist and removing unnecessary plating films 
other than a pole tip point by dry etching or wet etching. The first pole tip layer and the second 
pole tip layer are mutually aligned precisely by this formation method, and the precisely equal 
pole tip is obtained for the width of recording track in a gap field. [0014] Thus, to the obtained 
pole tip point, a coil, an insulator layer, and the second magnetic yoke layer are formed, and 
the magnetic head is constituted. The substrate in which the thin-film-head element was formed 
is completed by furthermore forming a terminal and a protective coat. Then, a thin-film-head 
slider is created. This substrate is carried out by the cuiting-to thin-film-head slider bar back, 
surfacing side processing of the ABS side is carried out by wrapping like the usual slider 
creation process, and predetermined throat height is processed. Since the hardness is 500 or 
more Hvs of degrees of hardness equivalent to the magnetic material of nickel [ which is used 
for the magnetic pole ], Fe, or Co system when Rh is used as a gap film at this time, the defect 
in which polish sagging of the film at the time of wrapping will be produced can be prevented. 
Rh can be formed with electroplating using commercial plating liquid, and a degree of hardness 
can obtain 900-1000Hv. as the gap film similarly formed with electroplating - Ru - about 800 - 
- Hv(s) and Re - about 1300 - Hv(s) and Mo - about 1400 - Hv(s) and Ir - about 1700 - 
Hv(s) and Pd are the degrees of hardness of about 500 Hv(s), and can prevent polish sagging 
at the time of surfacing side wrapping Moreover, these metal membranes are metal membranes 
which were suitable for applying to a gap film also at the point which is not magnetized with 
heat treatment like NiP. The surfacing side configuration of a thin film head is shown in drawing 
5 and drawing 6 as other examples of this invention. Drawing 5 forms metal membranes, such 
as Rh, or Ru, Re, Mo, Ir, Pd, or the alloy film which makes this metal a subject as a gap layer 
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18 on the first magnetic yoke layer 16, and forms the second magnetic yoke layer 17 on it. 
Moreover, drawing 6 forms the gap layer 18 and the second magnetic yoke layer 17 by the 
galvanizing method by using the same frame resist as a mask on the first magnetic yoke layer 
16. Also about these examples, it is clear by adopting a stiff non-magnetic metal film as a gap 
film that polish sagging can be prevented at the time of surfacing side wrapping processing for 
obtaining predetermined throat height. [0015] Other examples of the thin film magnetic head 
by this invention are shown in drawing 7 and drawing 8 . This applies this invention to the 
structure of the magnetic pole point of trimming structure. Drawing 7 shows the perspective 
diagram of the pole tip when wrapping a head at predetermined throat height, and drawing 8 
shows the detection edge of the pole tip. The formation method of the pole tip by this example 
is shown below. The first magnetic yoke layer 22 is made to adhere on a nonmagnetic substrate, 
on it, the gap layer 24 is adhered and the second magnetic yoke layer 23 is further formed by 
electroplating. Then, Ar ion milling is performed to the gap layer 23 and the first magnetic yoke 
layer 22 by using the second magnetic yoke layer 24 as a mask. It aligns precisely mutually by 
this formation method, and the precisely equal pole tip is obtained for the width of recording 
track in a gap field. Then, the width of recording track can be precisely demarcated as an 
equivalent milling rate is taken to the first magnetic yoke layer 22 and the second magnetic yoke 
layer 23 and it is shown in drawing 8 , if Rh, Ru, Re, Mo, Ir, Pd, etc. are used as gap material. 
[0016] Ii becomes possible to constitute the magnetic DIKUSU equipment of high recording 
density by using the thin film magnetic head with the recording head section which demarcated 
the above width of recording track precisely. [0017] As a property check and equipment of the 
thin film magnetic head of this invention shown in the above-mentioned example, in addition, 
a property check etc. the electromagnetism of high coercive force with few [ and ] medium 
noises as shown in drawing 9 - with the thin film magnetic-recording medium 203 which can 
record the very high field recording density excellent in the transfer characteristic The spindle 
motor 202 which is the mechanical component which drives this in the record direction, The thin 
film magnetic head 204 by this invention which consists of the Records Department and the 
reproduction section, and the guide arm 205 which is the means to which relative motion is 
carried out for this thin film magnetic head 204 to this magnetic-recording medium 203, The 
magnetic disk unit of composition of having the record regenerative-signal processing circuit 201 
for performing output signal reproduction from the signal input and this thin film magnetic head 
204 to this thin film magnetic head 204 was produced and checked. Here, the magnetic 
DIKUSU equipment by this invention cannot be overemphasized by that composition with this 
thin film magnetic head 204 by two or more this inventions is sufficient as the means 205 to 
which it has two or more magnetic-recording media 203, and this relative motion is carried out. 
Moreover, this thin film magnetic head 204 that constitutes the magnetic disk unit by this 
invention is applicable not only to the MR head which used the anisotropy magnetoresistance 
effect (AMR) but the spin bulb type MR head using the huge magnetoresistance effect (GMR) . 
[0018] [Effect of the Invention] According to this invention, alignment of the pole tip is carried 
out correctly, and the thin film magnetic head by which the width of face and thickness of the 
pole tip were controlled strictly can be offered. [0019] furthermore, the electromagnetism of 
high coercive force with few [ and ] medium noises for the purpose of this invention - it is 
combining the technology of positioning the thin film magnetic head with the recording head 
which demarcated precisely the width of recording track by the thin film magnetic-recording 



medium and this invention which can record the very high field recording density excellent in 
the transfer characteristic, and the thin film magnetic head etc., and is in realizing the highly 
efficient magnetic disk unit of very high recording density 

CLAIMS 

[Claim(s)] [Claim 1] at least - an up magnetic film, a lower magnetic film, a magnetic-gap 
film, and a conductor - the thin film magnetic head which uses the alloy film which makes a 
subject the metal or this metal of Rh, Ru, Re, Mo, Ir, and Pd as gap material in a coil and the 
thin film magnetic head which has an insulator layer to the gap layer between the first pole tip 
layer and the second pole tip layer [Claim 2] The magnetic disk unit equipped with the thin film 
magnetic head according to claim 1 as the magnetic head in the magnetic disk unit which has 
a record regenerative-signal processing means for obtaining a magnetic-recording medium, the 
mechanical component which drives this in the record direction, the magnetic head which 
consists of the Records Department and the reproduction section, a means to make this magnetic 
head motion relatively to this magnetic-recording medium, the record signal input to this 
magnetic head, and the regenerative-signal output from this magnetic head. 



[Translation done.] 



